Introduction
The Artificial Accommodation System is a mechatronic intraocular lens, which shall restore the ability to accommodate after cataract or in presbyopes. The implant has to detect the accommodation demand automatically by means of an adequate sensor system. One option could be to use the distance related pupillary near reflex as indicator for viewing distance. The suitability has to be verified in medical investigations to be conducted with the following experimental setup.
Methods
The proband looks monocularly through a lens with adjustable refractive power at a target of variable distance. In patients who are not presbyopic or pseudophacic the accommodation has to be blocked in the stimulated eye. As the pupil reacts on contralateral stimuli its size can be measured in the other eye, which is not drugged and shielded from optical stimuli. The refractive power of the lens is changed computer-controlled based on changes in pupil diameter. When the target is shifted the proband has to bring it into focus. The accommodation-success could be verified objectively by comparing the refractive states of the lens to the measured data of a previous individual calibration process.
Results
The control has to make a compromise between the responsivity and the ability to hold the lens at a defined position. From several possible control-algorithms for the adaptation of the refractive power of the lens in relation to changes in pupil diameter the most promising has been selected on the base of preliminary investigations.
Conclusion
The experimental setup is suitable to investigate the ability to control an artificial lens with the pupil. In preliminary investigations all probands were able to adjust the lens to varying target distances. Probably the control of the lens could be further improved by adjustments of the algorithm. Extensive clinical studies to this issue will be executed in spring 2012.
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